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(57) PecpepaT: 

Hcnonb30BaHMe: MeAHUWHa, MeflTexHMKa aha 

yilbTpa3ByKOBOR 06pa6OTKM HHCjDHLJHpOBaHHblX 

paH. CyiAHOCTb M3o6peTeHHfl: b nonocTb 
MHCf)nunpoBaHHO« paHbi BBOA^TCfl HarpeTbie ao 
23-42°C neKapcTBeHHbie cpeflCTBa, Ana 3Toro 
Ha paHe pa3Meu4aioT repMeTkwecKyio Kawiepy, 
3ano/iHeHHyfo stumh cpeACTBaMM, npoBOAflT 

03ByMHBaHH6 y/lbTpa3ByKOM HH3KOfi HaCTOTbl, 
npH 3T0M B KaMepe <X>3AaK)T l136blTOMHOe 

AaBJieHne 0,05-0,15 Mlla. YcTpotfCTBO Ana 
peann3aLjuu cnoco6a coAepwm He3aMKHyTyio 
KaMepy c oTBepcTMHMH Ana BBefleHna 
neKapcTBeHHoro pacTBopa m ynbTpasByKOBoro 

BOnHOBOAa, BbinOHHeHHyK) C BO3M0>KHOCTbJO 

ycTaHOBKM OTKpbiTbiM KOH140M Ha n o Be px HOCT M 
o6pa6oTKn, AononHHTeribHO Ha Kawepe 
pa3Meii^eHbi asthmk AaBJieHkm b nonocTM 
KaMepbi n ajieMeHTbi ee KperineHUfl Ha Te/ie 
nauneHTa. TexumecKm pe3ynbTaT: 

HHTeHCH4)MKaqM« npOHMKHOBeHMfl 

jiexapcTBeHHbix Beu^ecTB b 6noTKaHb. 2 an. 
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(54) METHOD AND DEVICE FOR TREATING INFECTED WOUNDS WITH ULTRASOUND 

(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves introducing medical preparations 
heated to 23-42 C into the infected wound 
cavity. To do it, water-proof chamber filled 
with the preparations is mounted on frame 
and low frequency ultrasonic treatment is 
carried out. 0.05-0.15 MPa excessive 
pressure condition is created in the 
chamber. The device has unclosed chamber 
with holes for introducing medical solution 
and ultrasonic wave guide. The chamber is 
mountable with its open end placed on the 
surface to be treated. Pressure gage for 
measuring pressure inside the chamber cavity 
and members for fastening the chamber on the 
patient body are mounted on the chamber. 
EFFECT: enhanced effectiveness of drug 
penetration into biological tissues. 2 cl, 3 dwg 
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H3o6peTeHne othocmtch k o6nacTM 

MeAML\MHbl, KOHKpeTHO K yJlbTpaSByKOBOp) 

o6pa6oTKe nHC^nLjHpoBaHHbix paH. 

M3BecTeH cnoco6 yribTpasByKOBOfl 
6aiaepnuMflH0^ o6pa6oTKM nHc^ni^npoBaHHbix 
TKaHetf c ncnorib30BaHneM pa3JinMHbix 
neiopcTBeHHbix Beu^ecTB [1] fieKapCTBeHHwtf 
pacTBop noAaBa/icfl Ha noBepxHocTb 
MHc|Dm4npoBaHHO^ paHbJ m noABeprancn 
yjibTpa3ByKOBOMy B03AetfcTBMio 3a cneT 
BBefleHHH b 03ByHHBaeMyio cpe^y 
yribTpa3ByKOBoro MHCTpyMeHTa. 06pa6oTKa 
ocyti^ecTBJifl^acb npn nacTOTe Kone6aHntf 26,6 
kF\\ m aMnnMTyfle CMemeHMfl Topi4a HHCTpyMema 
55-60 mkm, b xanecTBe o3ByHMBaeMofi cpeflbi 
ncnonb30Banncb aHTn6noTMKn. 

OnucaHHbiW cnoco6 He omnMaeTCfl 
yHUBepcanbHOCTbio. npn OTHOCMTenbHO iwanux 
paHax m BbiCTynaHnn paHeBOM noBepxHOc™ najx 
6jiki3ne>Kamefi nacTbio rena JieKapcTBeHHWM" 
pacTBop He yAepxMBaeTca b paHe, oh 
6e3B03BpaTHO TepseTC^, He OKa3biBafl 
KaKoro-jin6o neHe6Horo AeMCTBun. Kpoiwe Toro, 

COBpeMeHHbie LUTaMMW CTaC^MflOKOKKOBOM 
MMKpOCjWIOpbl OTnMHaiOTCfl BWCOKOfl 
aHTMOMOTMKOpe3MCTeHTHOCTbK), B TOM HMCJie M 

npu ynbTpa3ByKOBOM B03AeMCTBMM. 

H3BecTHbi pe3yribTaTbi ncnonb30BaHMfl 
HM3KOKaHecTBeHHoro yribTpa3ByKa npn 
nepBMHHOM XMpyprnnecKOM o6pa6oTKe 
MHc})ni^vipoBaHHbix paH [2] B paccMaTpuBaeMOM 
cnynae coxpaHHioTCfl HeflocTaTKn paHee 
onucaHHoro cnoco6a caHaL^MM HHcfrvmMpoBaHHbix 
paH, xpowie Toro, oTMenaeTCH oTHOCMTenbHo 
cnao*oe 6aicrepkiui4AHoe fleMCTBue 
ynbTpa3ByKOBbix Kone6aHnK Ha sonoTMCTbifi 

CTacjDMnOKOKK. 

M3BecTHa paooTa 3axapoBofl r.H. 
nocBJiLueHHan npniweHeHHK) HM3KOMacTOTHoro 
yjibTpa3Byi<a b npocf)nnaKTMKe m neneHnn 
moMHbix paH [3] rp,e noKa3aHa B03MO>KHOCTb 
coBMeu^eHMfl a©^ctbh5i ynbTpa3ByKa m 
aHTMcenTunecKnx pacTBopoB. OAHara m b stom 
cnynae He HaoriiOAancfl 6aKTepMLiMAHbiM" 
acfecpeKT npn BOSAeKcTBUM Ha CTacpunoKOKKOByio 

MWKpOCfcjlOpy; AOCTaTOHHO yCTOtfHMBWMM K 

HM3KOHacTOTHOMy ynbTpasByKy OKa3anMCb TaiOKe 
npoTeM m CMHemoMHafl nanoHKa. 

H3BecTHbi pe3ynbTaTbi ynbTpasByKOBOfl 
o6pa6oTKM paH [4] KorAa b KanecTBe 
03BynnBaeMbix cpeA ncno^b30Banncb KaK 

aHTMOMOTMKM (TeTpaL^HKHUH), T3K H aHTMCenTMKM 

(cfeypauMntiH). OKasbiBaeTCfi, mto 
eaKTepn^MAHbiW acJxfceKT npoflanaeTCfl npn 
cpaBHUTenbHO 6onbLunx BpeMeHHbix AQ3ax 
yribTpa3ByKOBoro B03flePicTBMfl ot 30 ao 180 

C/CM 2 , MTO npHBOAMHO 

BocnannTeribHoro npoLjecca, 

C/CM 2 OTMSSanCfl H8Kp03 MblLUU. 

Han6onee 6J1M3KMM no CBoefl cy™ k 
npeAnaraeMOMy cnoco6y neneHnq 
HH0ni4npoBaHHbix paH ABTifleTCfl cnoco6, 
BKnKJHaJOLi^ufi noBbiweHue TeMnepaTypw 
03ByMMBaeMbix neKapcTBeHHbix pacTBopoB, 
Bbi6paHHbix 3a npoTOTMn [5] 

M3BecTHO p mto noBbiweHMe TeMnepaTypw 
03ByMHBaeMbix neKapcTBeHHWx pacTBOpos 
cnoco6cTByeT MHTeHCkicfcMKauMM 6aKTepML4MAHOfl 
cnoco6HOcrn yjibTpa3ByKOBbix KoneoaHMM [5] B 
pa6oTe onucaHbi 3KcnepMMeHTw no 
coBMeiueHMK) AeCiCTBUfl ynbTpasByKa c 
aHTMcenrnqecKHMM pacTBopaMU Manofl 
KOHi^eHTpai^MM npn onTMManbHOM noBbimeHnn 
TeMnepaTypw o3BynnBaeMoro pacTBopa. 
03BynnBaHne paHesoi^ MMKpocfnopbi c 
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KOHi;eHTpai4nefl 40-42.1 0 3 MHKpo6Hbix Ten b 1 
mji (Mr/Mn) pacTBopa o6"beMOM 50 Mn 
ocymecTB/ianocb c pa6oneM nacroToii 26,5 kVi\ m 
aMnnnTyAo^ Kone6aHn^ 50-60 mkm. B KanecTBe 
Ae3MHcpML^npyioLHMX cpeACTB ncnonb30Banncb 
pacTBopbi 0,1%-HbiM H 2 0 2 , 0,1% -HbiM HCOOH n 
0,001 %-Hbiw KMn04 npn AMCKpeTHOM M3MeHeHMH 
TeMnepaTypw 03ByHMBaeMO^ cpeAbi b npeAenax 
23-42°C. Han6onbiLiM« oaKTepmiMAHbifi 34)c})eKT 

npOflB/lfleTCfl npM COBMeCTHOM A6^ctbhm 

y/ibTpa3ByKa c noAanew b paHy HarpeToro ao 
TeMnepaTypw 37°C pacTBopa nepeKucn 
BOAopoAa nnn pacTBopa nepMaHraHaTa Kanns, 
hto no3Bon«eT cx)KpaTMTb BpeMH noAaBfieHun 
6aKTepnanbHo^ MUKpocJjnopbi b 1,5-2,0 pa3a no 
cpaBHeHHK) c npoL^eccoM 03ByHHBaHMfl 
mukpoGhwx Ten b pacTBope aHTncen™i<a npn 
KOMHaTHO^ TeMnepaType (npn 23°C). TaK, 
Heo6xoAHMoe BpeMfl GaicrepuLiMAHOM o6pa6oTKM 
cHUxanocb npn 03ByHMBaHMH CTaqbunoKOKKOBO^ 

MklKpOCpflOpbl C 14 AO 9 MMH, paCTBODOB C 

npeo6naAaHneM KHiueMHot^ nanoHKM c 13 ao 8, 
CMHerHoi^HoK nanoHKM c 12 ao 7, npoTea c 10 
AO 6 MMH. 

□puBeAeHHwe pe3yribTaTbi nccneAOBaHnK 
noKa3biBajoT, hto BpeMfi 3Kcno3Mi4MH, npn 
kotopom ooecneHHBaeTca 6aKTepni4HAHafl 
o6pa6oTKa 6noTKaHew, ocTaeTca AOCTaTOHHO 
6o/ibUJMM n Kone6neTCfl b npeAenax ot 6 ao 9 

MMH B 33BMCMMOCTM OT BMA3 6aKTepMaribH0« 

MMKpocf)nopw. B 3tom cnyHae bosmokho 
npoflBneHne HeraTMBHoro agmctbha yrjbTpa3ByKa 
Ha 3AopoBbie KneTKM m rpaHyriflL^MOHHbi^ cnoW 
paHbi. 

KpoMe Toro, m b a^hhom cnoco6e He 
rapaHTMpyeTcn aKTMBHoe nonaAaHMe 
neKapcTBeHHoro pacTBopa bo Bee nonocTM m 

KapMaHW MHC|3ML4MpOBaHHO^ paHbi. 

3ct)4)eKTMBHOCTb cnoco6a 3HaHMTenbHO 
CHM>KaeTCfl npM Manwx pa3Mepax paHbi mjim 
BbicTynaHMM paHeBO^ noBepxHocTM, hto He 
no3BonaeT neKapcTBeHHOMy pacTBopy HaAe>Kno 
HaKan/iMBaTbcn Ha 03ByHMBaeMwx 6motk3hjix. 

3aAaMa, Ha peujeHne KOTopoW HanpaBneHO 
3aHB/meMoe M3o6peTeHMe, ycM/ieHMe 
6aicrepMi4MAHO^ cnoco6HOCTM ynbTpa3ByKOBbix 
KO/ie6aHM^, co3AaHMe 6naronpMATHbix ycnoBMd 
Ana yribTpa3ByKOBO^ o6pa6oTKM nto6wx paH 
HeaaBMCMMo ot pa3MepoB m coctoahma paHeBO^ 

nOBepXHOCTM, MHTeHCM4)MKaL(M« npOHMK3HMfl 

JieKapcTBeHHbix BemecTB b 6noTKaHM, 
coKpau^eHMe BpeMeHM cTepMjiM3aL^MM 

MHC|)ML^MpOBaHHblX paH M npOL^eCCa 33>KMBneHMJR 
B L^ejIOM. 

YKasaHHaj? 3aAana peiuaeTCfl tom, hto 
ynbTpa3ByKOBa« o6pa6oTKa MHc()ML^MpoBaHHbix 
6MonorMHecKMx TKaHeR ocyLi;ecTBJi«eTc« b 
repMeTMHHOfi KaMepe, 3anoriHeHHO^ HarpeTbiM 
neKapcTseHHbiM pacTBOpoM noA bhcluhmm 
CTaTMCTMHecKMM AaBfieHneM b Anana30He 
0,05-0,15 Mna. KaMepa b BMAe bopohkm 
HaioiaAbiBaeTCfl Ha paHeByio nosepxHocTb m 
3aKpen/ifleTCfl Ha Hefi, noriHocTbio 3aKpwBan 
Hapy>KHbie Kpaw paHbi. B KaMepy Ha my6MHy 

10-15 MM BBOAMTCfl BOJ1HOBOA, He KacaKDlUMMCfl 

KaKMx-riM6o ynacTKOB noBepxHocTM 
MHCpMi4MpoBaHHO^ paHbi, nocne nero b KaMepy 
noA A^BneHMeM 0,05-0,15 Mria noAaeTCfl 
npeABapMTe/ibHo HarpeTbiM ao TeMnepaTypw 
37-42°C pacTBop neKapcTBeHHoro BemecTBa, b 
KanecTBe KOToporo nepBOHanaribHO 
onpo6oBa/iMCb aHTMcenTMKM OKMcriMTenbHoK 
rpynnw. 

HarpeTbiM aHTMcenTMHecKM^ pacTBop, 
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noAaaaeMbiM s KaMepy noA Aae/ieHneM, 
BunojiH^eT ponb nocTOHHHO npucyTCTByfome^ 
KOHTaKTHoW cpeAbi m cnocoocTByeT 
HenpepbiBHOdn npoi^ecca osByHMBaHMfl paH 
mooofl 4)opMbi u pa3MepoB. H36biTOHHoe 
CTaTMCTHHecKoe AaBJieHne o6ecneHMBaeT 
HaAe>KHoe nonaAaHne aHTUMUKpo6Hbix cpeflCTB 

BO BCe nOJIOCTM H KapMaHbl HHCt)MI4HpOBaHHOM 

paHbi. HanoweHHe onTUMaiibHofl BennHMHw 
BHeujHero cTaTHCTMHecKoro AaBneHHH Ha 
03ByMMBaeMyto cpeAy npMBOAMT k noBbiweHHio 
ruApocTaTMHecKoro AaBneHi/m, hto b cbok> 
OMepeAb yBenuMMBaeT CKopocTb 3axnonbiBaHMH 
KaBHTaLjwoHHbix no/iocTefi (KaBepH), 
MHTeHCHcJ)HLiMpyeT Ae^GTBue yAapHbix bojih h 
ycunnBaeT npoiiecc KaBMTai^MM b i^enoM. B 3tom 
cnynae aKTHBusnpyeTCfl xMMwnecKoe 
(oKucnme/ibHoe) Ae^cTBue ynbipa3ByKa c 
o6pa30BaHneM b pacTBope oonbujoro Hkicna 
XMMMH6CKH aKTHBHbix paAHKanoB, 

yBennHMBaeTCfl npoHUL^aeMocTb KneTOHHbix 
MeM6paH, ycmiHBaeTca An$c{)y3MOHHoe 

npOHMKaHMe XMMHHeCKW aKTMBHblX Beu^ecTB 

nepes o6ojiomkm KneTOK, mto b Ljenowi 
SHaMHTenbHo coKpatnaeT HeooxoAHMoe BpeMJi 

CaHai4MM HHCf)HL^MpOBaHHblX pan. 

TaK, npn coBMecTHOM as^ctbmh Ha 
MHKpocfDnopy (3onoTMCToro CTaq^nnoKOKxa, 
npoTefl, KMUJ6HH0W m CMHemoRHofl nanoneK 
KOHL\eHTpauneW 40-42.10 3 mt/m/i b o6"beMe 50 
mji) HH3KOHacTOTHoro ynbTpa3ByKa (nacTOTofl 
f=26,5 Krt4, aMn/iMTyAoi^ CMemeHmi TopLja 
KOHijeHTpaTopa A=40-45 mkm), aHTHcenTMKa 
(0,1%-Horo pacTBopa nepeKucn BOAopoAa, 
HarpeToro ao TewinepaTypbi 37-42 °C h b Hew Hero 
CTaTMMecKoro AaB/ieHHfl 0,05-0,15 Mlla), BpeMH 
CTepnnn3ai4MM onpoooBaHHbix 6"aKTepnaribHbix 
B3Bec6M coKpamaeTCf? ot 5,0 ao 7,2 pa3 no 
cpaBHGHwo c o6bNHbiM nponeccoM 
yribTpa3ByKOBoro BOSAetfcTBUfl. ripuneM 
Han6onbiuMR otfxfceicr AociwaeTCfl npw 
Ha/ioxeHUM Ha cpeAy BHewHero cTaTwnecKoro 
AaaneHnn. TonbKO 3a cmbt AaBneHun BpeMfl 
6aKTepnunAHO« oopacoTM CHMwaeTca b 1,8-2,0 
pa3a no cpaBHeHwo c coBMecTHbiM a©^ctbh6m 
ynbTpa3ByKa m HarpeToro pacTBopa 
aHTucenTHKa. HpmeM MaKCWMa/ibHO 
Heo6xoAHMoe Bpewin 03ByHMBaHnn 3aKruoHaeTCfl 
b MHTepBane ot 3 ao 5 mmh b 3aBHCHMOc™ ot 
BMAa MWKpooHofl accounaL^MM b paHe, hto 
oSecneMMBaeT OTHocwTenbHo 6@3BpeAH0CTb an* 
opraHH3Ma npeAnaraeMoro cnocooa 
6aKTepni4MAHO^ o6pa6oTKM MHtfci/mwpoBaHHbix 
paH. 3a«Bn«eMbi« cnoco6 oniMHaeTCfi ot 
npoTOTuna TeM, hto noMUMO npeABapiiTeribHoro 
HarpeBa neKapcTBeHHoro BemecTBa, 
noAaBaeMoro b 03ByHHBaeMyio oonacTb, Ha 
osByHHBaeMyio paHeByio cpeAy HaKnaAbiBaeTca 
BHeujHee cTaTHHecrae AaBJieHHe, hto 
npeAonpeAenneT ncnonb30BaHkie HaicnaAHOfl 
KaMepw, b KOTopoR n ocyu^ecTB/ineTCfl 
ynbTpa3ByKOBa« o6pa6oTKa paHbi. 3tm OTnunnw 
no3Bon«K)T CAenaTb bhboa o cootb6tctbhm 
3aflBTifleMoro peujeHMfl KpMTepnio "HOBH3Ha". 

nocTOAHHoe npucyTCTBue neKapcTBeHHo^ 
cpeAbi b KaMepe o6ecnenkiBaeT HenpepbiBHOCTb 
npoL^ecca ynbTpa3ByKOBoro B03Ae^CTBH« m 
B03MO)KHOCTb ynbTpa3ByKOBoR o6pa6oTKH 
pasnnHHoro Tuna paH He3aBMCMMo ot hx q^opMbi 
m pasMepoB Ha pa3Hbix ciaAn^x npoTexaHim 
paHeBoro npoLjecca. C APyroft CTopoHbi, 
HannHne onTHMa/ibHofl BennnnHbi BHeiunero 
AaaneHMJi ycunnBaeT oaicrepvmHAHoe Ae^cTBue 
yribTpa3ByKOBbix Kone6aHH«, co3AaeT ycnoBHH 
Ann HaAe>KHoro nonaAaHM« neKapcTBeHHoro 
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BemecTBa bo Bee nonocTM m KapMaHbl paHbi, 
cnoco6cTBy« pacnpocTpaHeHnto 
ynbTpa3ByK0Bux Kone6aHnR no BceMy o6*beMy 
paHbi, MHTeHcnc|)HL^MpyeT HaKonneHne 
neKapcTBeHHbix BeiMecTB b 6noTKaHfix, 
axTMBHSMpyeT OHMCTKy m Maccax paHeBbix 
noBepxHOCTeK ot HeKpoTunecKnx naneTOB, 
o6ecneHMBaeT ycnoBMfi Ana 3nnTann3aL4HM paHbi 

M 3H3HMTenbH0 CHH)KaeT CDOKH 3a)KMBneHV1fl. 

npn3HaKM, OTnunajoii^ne 3aflBnfleMbi^ cnoco6 
o6pa6oTKM HHc})ML4MpoBaHHbix paH ot cnoco6a, 
M3no>KeHHoro b npoTOTMne, He BbiflsneHbi b 
ApyrMX cnoco6ax npn nsyneHnn AaHHo^ n 
CMe>KHbix o6nacTflx MeAMUMHbi h, 
cneAOBaTeribHo, o6ecnennBaK)T saaanfleMOMy 
peiueHnio cooTBeTCTBue KpMTepnio 
"M3o6peTaTenbCKViii ypoBeHb". 

flnfl BbinonHeHUH yKa3aHHoro cnoco6a 
o6pa6oTKM MHcf)HL^npoBaHHbix paH pa3pa6oTaHO 
ycTpo^cTBO An« BBeAeHMfl nexapcTBa b 
opraHMSM. 

kl3BeCTHO ycTpo^cTBO Anfl BBeAeHUfl 
neKapCTB b opraHM3M, KOTOpoe coAep>KMT 
pyKOflTxy, Kaiwepy c MeM6paHofl, 3anonHeHHyio 
neKapcTBeHHOf^ >KHAKOCTbio, annnnKaTop 
ynbTpa3ByKa n comacyioiAii^ aneMeHT b BMAe 
TaMnoHa, npHMbiKaioL^ero k annnnKaTopy co 
CTopoHbi AncTaribHoCi nacTM ycTpoCicTBa m 
coeAMHeHHbifi^ c KaMepo^. TawinoH BbinonHeH 
anacTUHHbiM [6] 

flaHHOe yCTpO^CTBO He n03BOJ1fleT BBOAHTb 

neKapcTBeHHyK) >KMAKOCTb noA 3aAaHHbiM 

M36blTOHHblM CTaTMHeCKMM flaBJieHHeM, TeM 

caMbiM He o6ecneHMBaeTCfl H3Ae>KHoe 
nonaAaHne aHTMMHxpo6Hbix cpeACTB bo Bee 

nonOCTM H KapMaHbl MH^Mm^pOBaHHOM paHbi. 

Han6onee 6jim3khm no TexHunecKO^ cyTM k 
npeAnaraeMOMy ycTpoC^CTBy o6paooTKM 

MHCf)^mipOBaHHblX paH HBJlfleTCfl yCTDOMCTBO 

BBeAeHMfl nexapcTB b opraHHSM [7] coAepKaiAee 
h 63a m KHy Ty K) KaMepy c oTBepCTMflMM A^fl 
BBeAeHMfl neKapcTBeHHoro pacTBopa m 
yjibTpa3ByKOBoro sonHOBOAa, ycraHaBnuBaeMyK) 
OTKpblTbIM KOHI4OM Ha noBepxHOCTb o6pa6oTKM. 

flaHHoe ycTpo^CTBO TaioKe He no3BonfleT 
BBOAHTb neKapcTBeHHyto jKHA^ocTb noA 

3aAaHHb!M H36blTOHHblM CTaTMHeCKMM 

AaaneHMeM, tbm caMbiM He o6ecneHUBaeTcn 
HaAe>KHoe nonaAaHne aHTHMHKpo6Hbix cpeACTB 
bo Bee nonocTM n KapMaHbl MHcfenmipoBaHHofi 
paHbi. 

CpaBHMTenbHbiM aHann3 noKa3an, hto 
3aflBn;ieMoe peiueHne oTnunaeTCfl ot npoTOTuna 
HannHMGM oneMeHTOB Kpen/ieHMfl ycrpoiicTBa Ha 
Tene, o6ecneHMBaioi^MX repMeTMsai^nio, n 
AaTHMKa AaBfieHMfl, hto o6ecneHMBaeT KpMTepMM 

M306peTeHMfl "HOBMSHa". 

npkisHaKM, OTHMHajomne sa^B/ineMoe 
ycTpoflCTBo ot npOTOTuna, He BbmBneHbi b 
Apyrux aHanorax npn nonyneHnn AaHHoC^ m 

CM6)KHblX 06naCTflX MeAMUMHbl M, 

cneAOBaTeribHo, oeecnennBaioT 3a«Bn«eMOMy 
peiueHHK) cooTBeTCTBue KpnTepnio 
"M3o6peTaTenbHbiM ypoBeHb". 

Ha 4)nr. 1 npeACTaBJieHO ycTpoCicTBO Anfl 
peann3aL\nn cnoco6a yribTpasByKOBoft 
o6pa6oTKn MH4)Mi4npoBaHHbix paH, bha CBepxy; 
Ha 4)Mr.2 06 mufl bha ycTpo^cTBa b pa3pe3e; Ha 
4)Mr.3 cxeMa o6pa6oTKM tiHcfMLWOBaHHoR 
paHbi. 

ycTportcTBO coctomt M3 Kopnyca (KaMepw) 1 

C AByMfl OTBepCTHflMH 2 H 3 ATIH BBOA3 

neKapcTBeHHoro pacTBopa n BonHOBOAa nepe3 
BTyriKy 4 m raCiKy 5, a TaKxe noBopoTHoro 
xnanaHa 6 perynnpoBaHnw nocTynneHMfl 
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pacTBopa b KaMepy, Ha Topue KaMepbi 
npeAycMOTpeHo pe3MHOBoe yruioTHeHkie 7 c 
npoKnaAKofl 8. B Kopnyc BCTpoeH A3thmk 

flaBneHUfl, COCTOflLUMfl H3 BTyflKH 9, LJWJlWHApa 

10, nnyHwepa 11, BMHTa 12 m OTTopwpoBaHHOfl 
npy>KMHbi 13. YcTpotfcTBO CHa6>KeHO rafiKOfi 14 c 
npope3AMM 15 18 Kpen/ieHkm 6aHfla>KHbix 
KryTOB. 

Cnoco6 o6pa6oTKn MHCj)HLjnpaBaHHofl paHbi 
ocymecTBrmioT cneflyjou^MM o6pa30M. 

Ha npeflBapmejibHOM 3Tane peajiM3ai4nn 
cnocoSa no o6men3BecTHbiM MeTOAHKaM 

npOBOA^T KJlHHHHeCKklfi aHaJlkl3 KpOBH M MOHM, 

nccneflyioT Ma3KH H3 paneBotf nojioc™ Ha 
(£nopy. BaKrepnonornHecKHMM wccneflOBaHMflMM 
ycraHaB/iMBaiOT eufibi naioreHHoti MHKpo<£nopbi, 
npucyrcTByiOLUMe b paHe, npeo6naAaioiHMfl bma 
MMKpoopraHH3MOB, a TaiOKe HanuMMe MHKpo6Hbix 
accouwaLiuCi. no pesyribTaiaM HCCJieAOBaHHtf 
Bu6kipaiOT ocHOBHbie napaMeTpbi npoLjecca 
yjibTpa3ByK0B0i^ o6pa6oTKH. BonbHoro 
yicnaAbiBaioT b nono>KeHMe, npn kotopom 
ycTpofiCTBO HaKnaflbiBatOT Ha paHeByio 
noBepxHocTb m 3aKpenrmioT Ha Hefi, no/iHOCTbio 
aaKpbiBap Hapy>KHbie Kpaa paHbi. 3axpenjieHkie 
ycTpoCiCTBa o6ecneMMBaiOT HaTfweHkieM 
6aHfla>KHbix wryroB 19, 3axBaTbi KOTopbix bxoa*t 
b npope3u 15 18 raMKM 14. deneHb HaTflweHkm 
onpeAe/iflioT ycjioBMHMH repMe™3ai4Hn, 
o6ecneHMBaK)T BpyHHyio m cfniKCMpytoT 
cneuManbHbiM 33>kmmom. 

B KaMepy ycTpoMCTBa bboaat bojihoboa 20 
wepe3 OTBepcTue 3 raita 5 n ynjioTHmenbHofl 
BTyjiKu 4. PaccTOflHue Me>KAy M3^yHaK3U|HM 
TopueM BOJiHOBOAa m paHeBOM noBepxHocTbio He 

AOJDKHO 6blTb MeHbLUe 5-10 MM, HTO UCKfllOHaeT 

TepMOMexaHMMecKyio necrpyKuyuo TKaHetf paHbi. 

Mepes oTBepCTue 2 xnanaHa 6 bo 
BHyipeHHioio no/iocTb ycTpotfcTBa noAaeTCfl 
npeABapHTe/ibHO HarpeTbiR ao TeMnepaTypw 
37-42°C neKapCTBeHHbifl pacTBop, Bbi6op 
KOToporo onpeAenaeTCfl npeBannpytoLUMM 
bmaom MUKpocjD/iopbi b paHe. noAany pacTBopa 
ocymecTBrmioT c noMou^bio MeAHi^HCKoro 
ujnpMi^a, HaxoHenHHK KOToporo bboaht b 
OTBepcTue 2 ao ynopa b BannK KnanaHa 6. 3a 
cneT npuHyAHTe/ibHoro HameTaHMfl pacTBopa b 
KaMepe MCKyccTBeH ho cx33AaiOT M36biTOMHoe 
AaB/ieHne b npeAenax 0,05-0,15 Mfla. Ilpn 
AOCTiDKeHMM b KaMepe 3aAaHH0i^ Be/iMHUHbi 
AaaneHna BannK mianaHa 6 noBopaHUBajoT Ha 
90° nyTeM HaKaTHfl Ha nenecTOK c HaceHKotf, 
hto nepeKpbiBaeT oTBepcTue aha noAaHM 
pacTBopa b KaMepy. 

B npoi^ecce ocymecTBneHHfl GaKTepuqnAHO^ 
o6pa5oTKM AonycKatoTCfl HeKOTopaa 
pasrepMeTusaL^Mfl CTbiKa n He3Ha«-inTenbHbie 

yT6HKM >KMAKOCTM H3 KaMepbi npH yC/lOBMM 
COXpaHeHMfl B Hefl BenUHMHbl M36blTOHHOrO 

AaB/ieHna B npeAenax 0,05-0,15 Mna, hto 
AociwaeTCH nepHOAimecKofi npMHyAMTenbHofi 
noAnnTKoii b KaMepy neKapcTBeHHoro pacTBopa. 

BKTIIOHaiOT MCTOHHMK HM3KOHaCTOTHblX 

y/ibTpa3ByKOBbix Kone6aHHfl n ocymecTBnfliOT 
o6pa6oTKy paHbi npw o6menpMHHTbix 
onTHMa/ibHbix napaMeipax npoLjecca 

03ByHMBaHMfl 6noTKaHei^: HaCTOTa 

yxibTpa3ByKOBbix Kone6aHM« 26,5 Kru; 

aMnnmyAa Kone6aHM« MsnynaKDiAero TopLia 

BonHOBOAa-MHCTpyMeHTa 40-50 mkm; 
npoAo/DKHTeribHOCTb yribTpa3ByKOBoro 

B03Ae^CTBMfl 4-5 MMH, MTO COOTBeTCTByeT 
MHT0HCMBHOCTH 03ByHMBaHMfl 20-25 C/CM 2 . 

BOSHMKaKDLi^Me npM 3TOM 

ct)H3HKO-XMMHHecKne npoi^eccbi, HHni^nnpyeMbie 
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pacnpocTpaHeHne neKapcTBeHHoro pacTBopa no 
BceMy o6"beMy paHbi, era nonaAaHne bo Bee 
nonocTn m KapMaHbi. npn otom b 30He pa3BMTo^ 
KaBHTat^MM yribTpa3ByKOBoro nonn 
yBenuMMBaeTcn npoHMi^aeMOCTb KneTOMHbix 
MeM6paH, b o3ByMHBaeMof^ cpeAe noflBrmjoTCfl 

xnMnnecKH aKTMBHbie paAHKa/ibi H # , OH', HO^, 

xviMnnecKH aKTHBHbie Beu^ecTBa npoHviKaioT 
Mepe3 o6onoMKM 6aicrepnanbHbix KneTOK, 
HapywaioT nnn npeKpau^aKDT 

oKucnuTenbHo-BoccTaHOBMTeribHbie npoi^ecxsbi b 
MMKpo6Hbix KneTKax, BW3biBaioT nx rn6ejib. 

BblCOKOaKTHBHbie nepBMHHbie W BTOpMHHbie 

npoAyKTbi 3ByKOXMMHMecKMx peaiqM^ 
pa3HOCflTc« no BceMy o6"beMy o6pa6aTbiBaeMOM 
paHeBoft no/iocTM, AenopTupyioTCfl b 
noBepxHOCTHOM cnoe paHbi, rAe cxannnBaeTCfl 
ocHOBHan Macca naToreHHbix MWKpoopraHM3MOB. 
B to >Ke BpeMfl npoaaneHneM "oepaTHoro" 
ynbTpa3ByKOBoro Kann/inflpHoro 3ct)c}DeKTa 
o6ecneHMBaeTCH SKCTpaKumi naTonornnecKoro 
coAepxkiMoro n naToreHHoft MkiKpocpnopbi H3 
KannjuiflpHO-nopucTO^ cucieMbi noBepxHOCTM 
paHbi, ocymecTB/ifleTCfl MHTeHcuBHaa cwncTKa 
paHesofl noriocTM. no oKOH^aHnn npoi^ecca 

06pa60TKH MH4)Hl^MpOBaHHO« paHbj 

ynbTpa3ByK0Bbie Kone6aHHfl BbiKnwnafOT, 
cHMMaiOT KaMepy, npon3BOA«T BH3yaribHbiM 
KOHTporib paHbi, HaKTiaAbiBajoT cTepunbHyK) 
noBW3Ky. 

noBTOpHbift BM3yaribHbiM, a npn 
Heo6xoAMMOCTM MMKpo6MonornHecKM« M 
naTonornMecKwK KOHTporib ocyiAecTanwioT 
nepnoAnnecKH npM CMeHe noBfl3KM. no 
pe3y/ibTaTaM KOHTponfl A©JiaK)T 3aiaiK)HeHne o 
Ljenecoo6pa3Hoc™ m cpoKax npoBeAeHMfl 

nOBTOpHOM 06pa60TKM paHbi. KOJIMHeCTBO 

ceaHCOB o6pa6oTKM kiHqbHLjvipoBaHHofl paHbi 
npeAnaraeMbiM cnoco6oM onpeAe/ifljoT b 
KajKAOM KOHKpeTHOM ciiyMae MHAUBMAyanbHO, b 

3aBMCHMOCTM OT TUna M CX)CT05?HMfl paHbi, 

cTeneHu ee 6aKTepnaribHo^ 3arp«3HeHHOCTM, 
MHKpo6Horo ne^3a>Ka paHbi, coctoahma 
opraHH3Ma GoribHoro, A^naMUKM npoTeKaHM« 
nocneonepaunoHHoro nepnoAa 3a>KMBJieHiiJi. 
06u^ee KOJinnecTBo ceaHCOB 3a Becb Kypc 
neneHMfl He npeBbiwaeT nnTM-ceMM. 

Pa3pa6oTaHHbiCi cnoco6 o6pa6oTKM 

MHC|)ML|HpOBaHHblX paH nOSBOJlfleT He TOJlbKO 

o6ecneHMTb 3c{)4)eKTMBHoe noAaaneHne 
6aKTepna/ibHO^ MHKpo<})Jiopbi He3aBncnMO ot 
cf)opMbi \a pasMepoB paH Ha pa3riMHHbix ciaAHflx 
npoTeKaHMfl paHeBoro npouecca, ho m cHM3MTb 
onacHocTb MeTacTa3npoBaHnn nHcf)eKi^nn M3 
30Hbi rHOfiHoro onara b cnon 6noTKaHe^, 
npuneraiOLAMx k o6nacTn 03ByHMBaHMfl 3a cneT 
MHTeHCMBHOR ohuctkm paHeBbix noBepxHocTe^, 
aKTMBHotf nMnpemaunn b hmx neKapcTBeHHbix 
pacTBOpoB c npeBbiiueHueM MUHviManbHO 
noAaBnniomeM KOHi^eHTpamin. 
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(DopMyna M3o6peTeHHfl: 

1. Cnoco6 ynbTpa3ByKOBOfl o6pa6oTKH 



HHct>nqnpoBaHHbix paH, BKnioHaiomuft BBeAeHne 
b no/iocTb paHbi jieKapcTBeHHoro pacTBOpa, 
HarpeToro ao 23 42 °C, c nocneAyioLnefi 
o6pa6oTKofi ynbTpaasyKOM hm3ko8 nacTOTbi, 
OT/ivmaioiUHflcfl TeM, hto ynbTpa3ByKOByio 
o6pa6oTKy HHCjMLjHpoBaHHbix TKaHefi 
ocymecTBn«K)T b repMeTMHecKO^ Kaiviepe, 
pa3MemeHHofl Ha paHe, 3anonHeHHoH HarpeTbiM 

J16KapCTB6HHblM paCTBOpOM, npi/l 3TOM COSAaJOT 

M36brroHHoe AaBneHHe 0,05 0,15 Mlla. 
1Q 2. YcTpoticTBo Ana ynbTpa3ByKOBofi 
o6pa6oTKn MHC^Mi^MpoBaHHbix paH, coAepwamee 
H63aMKHyTyio Kawiepy c OTBepcTHHMH Ana 
BBeAeHnq JieKapcTBeHHoro padBopa n 
ynbTpa3ByKOBoro BOJiHOBOAa, BbinonneHHyio c 

B03MO>KHOCTbK> yCTaHOBKM OTKpblTbIM KOHI4OM Ha 

15 noBepxHocTn o6pa6oTKn, ornma\o\i\eeo9\ TeM, 
mto AonoriHMTeribHO Ha Kawiepe pa3Meu^eHbi 
A3THHK AaaneHMfl b nonocTn Kaiviepu h 
aneMeHTbi ee KpenneHMn Ha rene nauneHTa. 
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